We demonstrate in this article the rapid determination of heterozygous and homozygous transgenic knock-out mice using the polymerase chain reaction (PCR) with three primers. A similar technique was described by Horton et al. (3) , which demonstrated threeprimer PCR in the genotype determination of knock-out RAG-2 immunodeficient mice. However novel this approach may be, one must conclude that the procedure by Horton is quite time-consuming. This is a rate-limiting step when utilizing transgenic/knockout mice as a biological tool; most knock-out mice develop fatal phenotypes at birth or within a few hours post-partum. We offer in this article an expeditious approach for screening knock-out mice, for determining the genotype and for achieving satisfactory results within the same day of pup mice birth through the use of three-primer PCR.
The knock-out mice in this study are each deficient for a specific collagen gene. In the collagen II knock-out mouse, there is a deletion of the COL2A1gene, which has been inactivated or "knocked out" by insertion of a neomycin-resistance gene. The heterozygous genotype of these mice develops normally, but the homozygous offspring develops a fatal phenotype within minutes after birth (4). In the collagen XI knock-out mouse, there is also a replacement for a portion of the gene with the neomycin-resistance gene in the collagen gene Col11A2 . The heterozygous phenotype of these mice are normal, but the homozygotes develop limited phenotypes such as bulging eyes and a short snout accompanied by a short body stature. The phenotypes are within themselves an aid in the determination of the genotype, but this does not hold true as in the case of the heterozygous variety of both type II and type XI knock-out mice. To avoid any ambiguity, PCR is the ultimate tool utilized in the determination of the mice genotype. Furthermore, we have found that the use of three primers (Figure 1 ) in PCR analysis uniquely distinguishes between a heterozygous or homozygous genotype of the mouse of interest. Additionally, this proposed technique serves as an internal control when certain PCRs are prone to yielding nonspecific amplified DNA. 7. The samples are then separated on a 2.5% agarose gel (1% agarose and 1.5% NuSieve ® GTG; FMC BioProducts; Rockland, ME, USA). According to Arita et al.
(1), screening of transgenic mice is expeditiously achieved by toe clipping with subsequent analysis by PCR. This particular procedure allows one not only to achieve favorable results with regards to positive or negative genotypes of the offspring, but also to systematically numerate mouse pups for identification purposes within the same day of birth.
In this experiment, progeny of different and combined matings between heterozygous COL2A1 and heterozygous or homozygous Col11A2 mice were rigidly observed and subjected to toe clipping on the day of birth. The procedure, according to Arita et al. (1) , is shown in Table 1 .
The transgenic knock-out mice in this study are an invaluable model for the investigation of various types of bone pathology. Early-onset familial osteoarthritis and a heterogeneous group of disorders of cartilage that are known as chondrodysplasias have been linked to over 50 mutations in the COL2A1 gene (5) . Hence, the knock-out collagen type II (COL2A1) mouse is ideal for the study of these specific cartilage pathologies. Non-ocular Stickler syndrome has been found to be linked to the COL11A2gene along with linkage to autosomal dominant and recessive osteochondrodysplasias (2,6). The knock-out collagen Type XI mouse will certainly aid in the investigation of these bone and cartilage disorders. In addition, these mice should prove to be excellent candidates for models in gene therapy study for their respective disorders.
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Improved Screening Method for Recombinant Retrovirus Producing Clones
BioTechniques 21:1004-1007 (December 1996) Recombinant retroviral vectors for gene therapy purposes have been constructed carrying cDNA copies of genes useful for the treatment of a number of congenital or acquired diseases such as ADA deficiency (6), Gaucher's disease (7) and cancer (suicide genes) (2) . In most cases, expression of these cDNAs in a packaging cell (5) does not confer any specific drug resistance phenotype, which hampers the rapid isolation of a high-titer virus producer cell clone. We have developed a screening method, which permits rapid selection and isolation of cell clones producing high amounts of functional recombinant virus carrying a cDNA encoding a non-selectable gene product.
The basic principle of the reported screening method is presented schematically in Figure 1 and has been worked out for retroviral vectors carrying the human lysosomal glucocerebrosidase (hGC) cDNA (4), the enzyme deficient in Gaucher patients. For the detection of the glucocerebrosidase protein, we used a primate-specific monoclonal antibody, 8E4 (1). After infection with an ecotropic recombinant retrovirus, the amphotropic retroviral packaging cells were harvested and plated on 96-well microplates at a theoretical concentration of <1 cell/well ( Figure 1, Step 1) . To increase efficiency, a 96-well pipetter was used for all handlings involving microplates. After 2-3 weeks, these cells reached 80%-100% confluency, after which the medium was replaced with fresh medium followed by an incubation for 24 h at 32°C to allow optimal virus production (3). Target cells were seeded the day before infection at a density of 2000 cells per well in 96-well microplates. For infection, cell culture supernatant from the producer clones was transferred to the target cells, and fresh medium was added to the producer cell clones ( Figure 1, Step 2). The plates containing the producer cell clones were transferred to a CO 2 incubator set at 32°C to prevent the cells from overgrowing. After an infection period of 48 h at 37°C, protein lysates were prepared from the infected target cells. The lysates were transferred to antibodycoated 96-well plates (Figure 1, Step 3) . These 96-well plates were prepared the day before by incubation with 10 µ g/ mL goat anti-mouse antibody (GAM) in phosphate-buffered saline (PBS) for 1 h at 37°C and subsequent coating with 8E4 diluted in PBS/ 0.5% bovine serum albumin (BSA) overnight at 4°C. Between steps, unbound antibodies were removed by washing with PBS. Binding of hGC by 8E4 occurred for 2 h at room temperature after which excess protein was removed by washing with lysis buffer. Glucocerebrosidase activity was detected as described (1) .
